Abstract: Post operative adhesion is the commonest cause of intestinal obstruction in the developed
I. Introduction
Post Operative adhesions is an important cause of acute intestinal obstruction the world over [1] [2] [3] [4] . It constitutes the commonest cause of intestinal obstruction in the Western world 1, 4, 12 but is second to obstructed/strangulated hernias as a cause of acute intestinal obstruction in tropical Africa [2] [3] [4] . Data from the University of Calabar Teaching Hospital on this condition is scanty, hence the need for this study. The study also aimed at determining which disease conditions were more associated with intestinal obstruction from post operative adhesions in this centre.
II. Patients and Methods
This was a prospective study done between November 2005 and October 2006 in the University of Calabar Teaching Hospital, Calabar, Nigeria, after due clearance from the ethical committee of the hospital.
All adult patients presenting with acute intestinal obstruction were included in the study. Information obtained from these patients including clinical evaluation, investigation results and operative findings (for those who had surgery), were entered in a proforma. The patients were studied from admission to discharge and follow up. At the end of the study period, information obtained was analyzed using Epi Info 2002 Statistics software.
III. Results
A total of 11 (23.9%) patients were diagnosed to have acute intestinal obstruction due to post operative adhesions, out of a total of 46 patients with acute intestinal obstruction seen during the study period. Post operative adhesions were second only to obstructed/strangulated external hernias (65.2%) as a cause of acute intestinal obstruction in adults.
There were 4 males and 7 females, giving a male to female ratio of about 1:2. The age range was 23 -65 years with a mean age of 42 years. Five (45.5%) patients had previous appendicectomy, three (27.3%) had previous gynaecological operations (Caeserean section and myomectomy), while the rest had other abdominal surgeries such as splenectomy and umbilical herniorrhaphy.
In three female patients, there was history of more than one previous surgery, (cases of Caeserean section). The majority of these patients (63.6%) were treated surgically while the remaining four (36.4%) were managed conservatively with satisfactory outcome.
The average duration of hospital stay for those managed conservatively was 5.6 days with a mode of 4 days and a range of 4 -8 days. A longer hospital stay was observed in those who had surgical intervention with an average of 13 days and a range 9 -28 days. Post operative surgical site infection was responsible for the long hospital stay in those cases with morbidity. Only one mortality (9%) was recorded in this series and it occurred in a 30 year old female who had surgery after a failed conservative treatment. She had previously had two abdominal surgical operations (caesarean section and a laparotomy). Morbidity was essentially due to surgical site infection in 3(27%) patients. Table 1 shows a summary of the 11 patients.
IV. Discussion
Post Operative adhesions as a cause of acute intestinal obstruction is commonest in the Western World, where abdominal operations are common 1 . It is the commonest cause of intestinal obstruction in developed countries 1, 12, 14 where it constitutes 40 -70% of cases 12, 14 . In Sub-Saharan Africa, it is next to obstructed/strangulated hernias as a cause of acute intestinal obstruction [1] [2] [3] . Adhesions are an almost invariable consequence of abdominal and pelvic surgery 12 . The incidence of this condition in our environment is rising especially with industrialization.
In this study, out of 46 patients with acute intestinal obstruction from various causes, 11 (23.9%) were due to post operative adhesions. Sule et al in Jos, Nigeria 13 in their two year study, reported an average of 13.5 patients per year of such cases. This figure is close to what was obtained in this study, but Dia et al in Dakar   6 had an average of 4 patients per year of acute intestinal obstruction from post operative adhesion in their series. These figures tend to agree with the relatively low incidence of this condition in developing countries as documented in the literature 1, 3 . Pomata et al in Italy 5 reported a total of 63 patients seen with this condition over a 14 year period, giving an average of 4.5 patients per year similar to that of Dia et al. Cox et al in Australia 9 in their retrospective study over a 9 year period, reported an average of 16 patients per year. Comparatively therefore, the number of patients seen in our present study, cannot be considered small.
In sharp contrast however; but consistent with the high incidence documented in the literature for developed countries The age range of patients in our study was 23 -65 years as against 17 -84 years reported by Dia et al in Dakar but in both studies, there was a female preponderance. Several documentation in the literature report a higher incidence in women than men probably due to previous gynaecological operations 6, 8, 9, 10 . Al-Sunaidi et al noted that among gynaecological operations resulting in this condition, total abdominal hysterectomy was the commonest aetiological factor.
In our present study appendicectomy was the most common surgical operation (45.5%) resulting in post operative adhesive acute intestinal obstruction followed by gynaecological operations with 27.3%. Cox et al 9 in Australia also noted appendicectomy (23.3%) to be the commonest surgical operation responsible for this condition, followed by colorectal resection (20.8%) and gynaecological surgery (11.7%). D. Menzies and Harold Ellis 7 at the Westminster Hospital as well as Kossi et al 8 reported this condition to be commonest with operations involving the colon. These independent observations by workers in Australia, United Kingdom and Finland are not surprising considering the higher incidence of colorectal cancers and inflammatory bowel diseases requiring colonic surgery in the Western world [1] [2] [3] 14 . It is not surprising therefore that no case following surgery for the above conditions was recorded in our study.
The high incidence of this condition occurring after previous appendicectomy even in this study, is a reflection of the global observation that appendicectomy is the commonest abdominal surgery the world over [1] [2] [3] [4] . We found the median interval between the previous surgery and development of bowel obstruction to be 3 years (range of within 1 -7 years of previous surgery). D Menzies and Harold Ellis 7 in their series noted bowel obstruction from post operative adhesions as early as 1 month (0.5% of cases) after surgery whereas Al Sunaidi et al 10 had a median interval of 4 years after total abdominal hysterectomy. Harold Ellis 12 in a retrospective review of 2708 laparotomies noted that 1% of these patients required surgery for adhesive obstruction within a year of surgery with half of this occurring within the first four weeks. He also noted that the long term risk of this complication occurred up to 10 years after the initial laparotomy. It is estimated that 55-94% of patients having open abdominal or pelvic surgery have a chance of developing post operative adhesions 7 . In our study, the period of hospitalization was directly related to the modality of treatment. It was shorter as expected for those managed conservatively with a mean of 5.6 days, mode of 4 and a range of 4 -8 days as against an average of 13 days with a range of 9 -28 days, for those who had surgery. Pomata et al in Italy 5 reported a mean hospital stay of 4.15 days (range of 2 -8 days) in their series of those managed conservatively. This is similar to what we found. No figure was given by them for those who had surgery.
Kossi et al in Finland 8 recorded a median hospital stay of 4 days in their series for those managed conservatively and 11 days (range of 2 -34 days) for those managed operatively. These figures agree with findings in the present study. However, the short hospital stay of 2 days in some patients managed operatively by Kossi et al suggest the use of minimal access procedures rather than open surgery for adhesiolysis, hence a short hospital stay. Their study did not state the actual surgical technique used to achieve such a short hospital stay. The long hospital stay recorded in our study was due to surgical site infection in 3 (27%) cases, following resection and anastomosis of bowel. Similar reasons may be responsible for the long duration of 34 days in the study by Kossi et al 8 .
Only 1 (9%) mortality was recorded in our series and this was in the immediate post operative period, after a failed conservative treatment. This patient had previous episodes of bowel obstruction from post operative adhesions, a situation that dictated the conservative approach to management and the consequent delay in resorting to surgery. Kossi et al 9 reported a mortality rate of 2% in their series while Dia et al had 13% mortality amongst cases managed surgically. Also, it is important to note that all the patients in our series had an initial period of conservative management but not exceeding 48 hours. This is in keeping with the first line treatment for this condition 1 -3, 14 . Laparoscopic surgery is said to reduce the incidence of post operative adhesions probably because of less tissue handling with no chance of tissue dessication 1, 2 . Though several methods to prevent post operative adhesion formation has been tried, an ideal therapy is yet to be identified 1, 2, 11 . Ahmed Shafik et al 11 in Egypt have reported some success using liquid paraffin in rats but its value in humans is yet to be evaluated. The use of good surgical technique, washing of the peritoneal cavity with saline to remove clots etc, minimization of gauze contact on the bowel and covering of anastomotic sites and raw peritoneal surfaces, have also been advocated.
The medicolegal implication of this condition is grave. Apart from causing small bowel obstruction, other sequelae include female infertility, dyspareunia and increased risk of visceral injury at subsequent laparotomy or laparoscopy 12 .
V. Conclusion
Abdominal/pelvic surgeries however minor, carries a risk of post operative adhesion formation and ultimately acute intestinal obstruction. It is therefore imperative that the decision to operate should be correct. Also, meticulous tissue handling with appropriate surgical technique should be employed to minimize the risk of developing post operative adhesive acute intestinal obstruction. Laparoscopic surgery is advocated where possible as a way of reducing the rising incidence of this condition the world over.
POST-OPERATIVE ADHESIONS: TABLE 1: Summary of the 11 Patients under Study

